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POLYSILAZANE-CONTAINING COATING SOLUTION 
Technical Field 

5 The present Invention relates to a coating solution capable of forming a coating 
excellent In characteristics such as corrosion resistance, anti-scratch properties, 
abrasion resistance, wetting properties to \A/ater, easy-to-clean properties, sealing 
properties, diemical resistance, oxidation resistance, physical barrier effect, heat 
resistance, fire resistance, antistatic properties and anti-foullng properties by 
10 applying it onto the surface of basejnaterials such as metals, plastics, wood, 
' ceramics, cement, mortar, bricks, clay, etc. of the bodies and wheels of 

automobiles, trains, airplanes, etc., dentures, tombstones, the interior and exterior 
of a house, products used with water In toilets, kitchens, washrooms, bathtubs, 
etc., signboards, signs, plastic products, and glass products. 

15 

Background Art 

Conventionally, various measures are taken to prevent pollution of the surfaces of 
articles. For example, automobile bodies are easily fouled wltii dust, combustion 

20 products such as exhaust gas, or tfie like. Therefore the bodies are coated witii 
wax to form a wax coating thus preventing pollution of the bodies. By rendering 
the surface of the body water-repellent, water upon contacting witii the surface of 
the body fomris drops of water to roll down the surface of the body, whereby fouling 
components in the water can be prevented from adhering and remaining on the 

25 surface of the body, while the wax coating makes adhesion of fouling components 
to the surface of the body difficult, and even if fouling components ad here to tiie 
surface, they can be easily washed away with water. 

Further, products used with water, such as bathtubs, kitchen sinks, washstands, 
30 etc. are contacted during use with various materials such as soap liquid containing 
oils and oily components, facial cleansing cream, hair shampoos, etc. in addition 
to waten At this time oily substances and calcium salts of soap (I.e. soap dregs) 
are-consldered to adhere to the surface5-of -1he prbducts-witfi;dust eterto-fbrm 



PACE 7/57 * RCVD AT8/l)2007 1:10 :33 PM^'stem DayUght Time] * 8VR:U8PTO-EFXRF<^19 * DNI8:2738300 * C8ID:704 331 7707 * DURATION (mm-ss):21 -32 



2007/AUG/Ol/WED 01:38 



PM IP LEGAL - CLARIANT 



FAX No. 704 331 7707 



P. 008/057 



wo 2< PCT/EP20«3/01 1614 

2 

fouling. To prevent fouling on Ihe product, a glazed surface constituting a glassy 
surface formed on the product is subjected sometimes to water repeliency 
treatment with wax, a fluorine-containing material, etc. to prevent fouling from 
remaining on the glazed surface. By this water repeliency treatrhent, it is also 
5 attempted to prevent adhesion of fouling to the interior and exterior of a house, 
toilet stools, products used with water, signboards, signs, tombstones, ^tc. 

On the other hand, the modification of the surface of a base material by coating 
the surface with a suriBctant to render it hydrophilic has been known for a long 

10 time, and a further improvement in durabillly of this hydrophlllcity by adding and 
incorporating a water-soluble organic polymer such as polyacryllc acid or polyvinyl 
alcohol into the surfactant is described in JP-A52-101680 etc. Further, a method 
of applying and fixing a hydrophilic material such as cellulose, glycols and 
glycerine via a coating of a polyvinyl alcohol-vinyl acetate copolymer to the surface 

1 5 and in^de of a porous film made of a:hydrpphobic polymer is known as described 
in JP-B 5-67330 etc. 

However, the water-repellent effect of water-repellency treatment with conventional 
water-repellant wax cannot be said to be satisfactory, or even If sufiBcfent water- 

20 repeliency treatment Is Initially conducted, the effect cannot be said to be long- 
lasting, thus failing to exhibit a long and sufficient anti-fouling effect Further, the 
conventional hydrophilic coating confers hydrophiiiclty merely temporarily or in a 
short time, and therefore the sufficient durability of the hydrophilic effect can hardly 
be expected, and the water film on the hydrophilic coating is hardly rendered 

25 uniform, thus causing a transmission image or reflected image to be waqDed and 
making practical application thereof to the products problematic. 

Furthermore with respect to prevention of dentures from fouling and generating 
smell, fluorine treatment and the like have been examined, but cannot be said to 
30 achieve a suffident effect for a long time by treating the dentures once. 

In addition, tiiere is also demand for a coating solution capable of forming a 
coating excellent In c^^^ such asnoorroslon resistance, anti-scratch — 
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properties, abrasion resistance, easy-to-clean properOes. wetting properties to 
water, sealing properties, chemical resistance, oxidation resistance, pfiysical 
barrier effect, low shrinl<age. UV-barrier effect, smoothening effect, durability effect, 
heat resistance, fire resistance and antistatic properties, and there is strong 
5 demand for improvement particularly in corrosion resistance and anti-scratch 
properties. 

The present Invention was made to solve the problems described above. 
Therefore an object of the present invention is to provide a coating solution which 

10 after application, can form a rigid and dense coating excellent in adhesion to a 
base material and which can fomi a coating excellent In conrosion resistance and 
anti-scratch properties and simultaneously excellent In characteristics such as 
long-lasting hydrophHIc and anti-fbulfng effect, abrasion resistance, easy-to-clean 
properties, anti-scratch properties, corrosion resistance, sealing properties, 

15 chemical resistance, oxidation resistance, physical barrier effect, low shrinkage, 
UV-barrier effect, smoothening effect, durability effect . heat resistance, fire 
resistance and antistatic properi:ies on the surfaces of various base materials. 
Thereby tiie surfaces of various products or articles such as automobile bodies, 
automobile wheels, dentures, tombstones, the Interior and exterior of a house, 

20 products used wltti water In toilets, kitchens, washrooms, battitubs, etc., toilet 

stools, signboards, signs, plastic products, glass products, ceramic products, wood 
products, etc., can be endowed with the above-described various effects Including 
corrosion resistance and anti-scratch properties. 

25 The required characteristics of the coating solution, for example, tine outward 
appearance such as uniform transparency after coating, drying characteristics, 
smell, safety, less damage to base materials, etc. are varied depending on base 
materials, setting conditions, and application modes of products or articles to be 
coated wIBi the coating, solution and necessity for consideration of tiie surrounding 

30 environment upon application of the coating solution. Therefore, another object of 
the present Invention is to provide a coating solution capable of easily preparing a 
suitable coating solution adapted to various applications. 
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Disclosure of the Invention 

The present invention relates to a coating solution having the following 
characteristics: 

5 (1) A coating solution comprising a polysilazane having a Si-H bond, a diluting 
solvent and a catalyst 

(2) The coating solution according to the above-mentioned item 1, wherein 
petroleum solvent, an aromatic or alicyclic solvent, an ether, a halogenated 
hydrocarbon or a terpene mixture or a mixture of those, sol vents is used as 

10 Ihe diluting solvent. • . 

(3) The coating solution according to item 1, wherein a paraffin type solvent, a 
mineral spirit, a paraffin type solvent, terpene mixtures or an ether or a 
mixture thereofls used as the diluting soh/ent. 

(4) The coating solution according to item 3, wherein dibutyl ether, dimethyl 

15 ether, diethyl ether, polyglycol ether or tetrahydrofurane or a mixture Iher^pf 

is used as the diluting solvent 

(5) The coating solution according to any one of ttie items 2 to 4, wherein the 
diluting solvent further comprises one or more of solvents selected from 
xylene, methylcyclohexane and ethylcycldhexane. 

20 (6) The coating solution according to any one of tiie Items 1 to 5, wherein the 
concentifBtion of tiie polysilazane having a Sl-H bond Is 0.1 to 35% by 
weight 

(7) The coating solution according to any one of the items 1 to 5, wherein the 
concentration of the polysilazane having a Si-H bond is 0.5 to 10% by 

25 weight 

(8) The coating solution according to any one of the items 1 to 7, wherein tiie. 
catalyst is contained in an amount of 0.01 to 30% by weight based on a 
pure polysilazane content having a Si-H bond. 

(9) The coating solution according to any one of the items 1 to 8, wherein the 
30 catalyst is an N-heterocyclic compound, an organic or Inorganic acid, a 

metal carboxylate, an acetylacetona complex, line metal particles, an 
peroxide, a metal chloride or an organometallic compound. 

(10) The coating sblutio^^^ ~ 
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polysilazane having a Si-H bond is an inorganic polysilazane synthesized 
by reacting SiH2Cl2 with a base to form an adduet of SiH2Cl2 and then 
reacting the adduct of SiH2Cl2 with ammonia. 

(11 ) The coating solution according to any one of the items 1 to 9, wherein the 
5 polysilazane having a Si-H bond is a polysilazane synthesized by reacting 

SiH2Cl2 and CHaSiHCb with a base to form adducts of SiH2C[2 and 
CHaSIHCb and then reacting the adducts of SiHaCb and CH3S1HCI2 with 
gmmonia, ' 

(12) Use of the coating solution according to any one of the Items 1 to 11 for the 
1 0 coating of surfaces of a base material to enhance the anti-corrosion, 

abrasion resistance, antl-fbuling properties, easy-to-clean properties, 
wetting properties to the water, sealing effect, chemical resistance, anti- 
Qxidatlori, physical barrier effect, heat resistance, fire resistance, low 
shrinkage, UV-barrler effect, smoothening effect, durability effect, antistatic 
1 5 properties and anti-scratch characteristics of the surfaces of the base 

materials of product or articles. 

(13) Use according to item 12, wherein the coating solution is applied to the 
surface of tiie base material in combination wftii a primer. 

(14) Use according to claim 12 and/or 13, wherein tiie surfiace has been coated 
20 with laquers, vamlshes or paints prior to the application of tiie coating 

solution. 

Preferred Mode of the Invention 

25 Hereinafter, the present Invention is described in further detail. 

The coating solution of the present Invention comprises a polysilazane having a 
Si-H bond, a diluting solvent and a catalyst as essential components. The 
polysilazane having a Si-H bond used In the coating solution of tiie present 
30 Invention Includes the inorganic polysilazane soluble in a solvent and having 
repeating units represented by the general formula: 
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The inorganic polysilazane having repeating units represented by the above 
general formula and soluble in a solvent used in the preisent invention, may be 
5 any Inorganic polysilazanes produced by a method knovi^n in the art 

As the method of producing the inorganic polysllazane having repeating units 
repn^ented by the above general formula and soluble in a solvent, any one of 
arbitrary methods including methods known in the art may be used as described 

10 above. One of the methods Is, for example, a meihod of synthesizing an inorganic 
poiysilazane by reacting a dlhalosilane represented by the general fomiuia SiH2X2 
(X is a halogen atom) witfi a base to form a dihalosilane adduct and then reacting 
the dihalosilane adduct with ammonia. The halositane is generally acidic and can 
react with a base to fomi an adduct Because the rate of formation and the stability 

15 of the adduct depend on the acidity of the haiosflane and the basicity or steric 
factor of the basic substance, the type of halosilane and the type of base may be 
selected suitably to form a stable adduct capable of reacting with ammonia to 
produce an inorganic pofysilazane easily. The stability of adduct in this case does 
not necessarily mean such stability as to be able to be isolated in tiie form of 

20 adduct, but means all possible cases where, for example, the adduct exists stably 
in a solvent and also functions substantially as a reaction intemnedlate. 

As the halosilane, a dihalosilane represented by the general formula SiH2X2 
(X = F, CI. Br, or I) is preferably , selected from the viewpoint of the handling and 
25 reactiN^ty tiiereof, and particularly dichlorostlane is preferably selected from the 
viewpoint of the reactivity, the piice of Its starting material, etc. 

The base used for forming the adduct may be a base not causing other reactions 
than tile reaction of fonming.an adduct with a halosilane, and preferable examples 
- 30 thereof Indude tewis-bases; tertiary amlnes (trialkylamlne8)^ pyridinerpicoline-and 
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derivatives thereof, secondary amines having a sterically hindered group, 
phosphine. arsine and derivatives thereof (for example, trimethyl phosphine, 
dimethylethyl phosphine, methyldiethyl phosphine, trimethyl arsine, trimethyl 
stilbene. trimethylamine, triethyiamine, thiophene, furan. dioxane, seienophene, 
5 etc.). among which pyridine and picoline are partlculariy preferable for handling 
and from an economical viewpoint. The amount of the base used is not 
particularly required to be strict, and the base may be present In excess over the 
stoichiometric ratio of the base (Including an amine In an adduct) to the silane, that 
Is, In excess over the ratio of amine : silane = 2:1. The reaction of forming an 
1 0 adduct is carried out in a solvent 

In synthesis of the Inorganic polysilazane via an adduct, the adduct Is reacted with 
ammonia In an inert solution to form the Inorganic polysilazane, wherein the 
amount of ammonia may be In excess over silane, and the reaction condlfions are 
1 5 that the reaction temperature Is usually -78°C to 1 00**C, preferably -40^C to 80*C, 
and the reaction time and reaction pressure are not particularly limted. The 
polymerization reaction of the inorganic polysilazane is cam'ed out preferably In an 
Inert gas atmosphere, and the inert gas is preferably nitiogen or argon gas. 

20 In the present Invention, the Inorganic polysilazane may be toe one soluble in a 
solvent and having repeating units represented by the general fonmula above, but 
usually aie one having a number-average molecular weight in the range of 600 to 
3000 is preferably used. Further, the Inorganic polysilazane Is used preferably In 
an amount of 0. 1 to 35% by weight based on the total weight of the coating 

25 solution, preferably in an amount of 0,5 to 1 0 % by weight 

Further, the organic polysilazane having a Si-H bond suitable as the polysilazane 
used in the present invention Includes polysilazanes synthesized by reacting a 
dihalosilane (preferably dichlorostlane) and R'^R^SIXa (R^ and R^ represent a 

30 hydrogen atom or an alkyi group (preferably a methyl group) pnDNrfded that R^ and 
R^ do not simultaneously represent a hydrogen atom; and X represents F, CI, Br or 
I, preferably CI) with a base to forni their corresponding adducts and then reacting 

^the addudswlth ammonia: The- base and reaction conditions for forming the """" 
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adducts and the conditions for the reaction of the adducts with ammonia may be 
identical with those for production of fhe inorganic polysilazane described above. 

On the other hand, the catalyst used In the present invention may be any one 
5 which has a function of converting the polysilazane into silica at ordinary 
temperatures. Preferable examples of the catalyst in the invention include 
N-heterocyclic compounds such as l-methylpiperazine, 1-methylpiperidine, 4,4 - 
trimethylene-dipfperidfne, 4.4'"trlmethyienebis(1-methylpiperidine), diazabicyclo- 
[2,2,2]octane, cis-2»6-dimethylpipera2ine, 4-{4-methylpiperidlne)pyridine, pyridine, 

10 diperidine, a-picoline. p-picoline, y-picoline, piperidine, lutidine, pyrimidine. 
pyridazine, 4,4'-trimethylenedipyridine, 2-(methylamino)pyridine, pyrazine, 
quinoline, quinoxaline, triazine, pyrrole, 3-pyrroline, Imidazole, triazole, tetrazole 
and 1-methyIpyrroIidine; amines such as methylamine, dimethylamine, 
trimethylamine, ethylamine; diethylamine, triethylamine, propylamine, 

15 dipropylamine, tripropylamlne, butylamine, dibutylamine, tribulylamine, 
pentylamlne, dfpentylamine, tripentylamine, hexylamine, dihexylamine, 
trihexylamine, heptylamine, dlheptyiamlne, octylamtne, dioctylamfne, trloctylamine, 
phenyiamine, diphenylamine and triphenyiamine; DBU (1 »8-<i{azablcyGlo[5,4,0] 7- 
undecehe). DBN (1 ,5-diazabicyclo[4,3.0] 5-nonene), 1,5,9-triazacycIododecane, 

20 1,4,7-triazacyclononane, etc. 

Further, an organic acid, an inorganic acid, a metal carboxylate, an acetylacetona 
complex and fine metal particles can also be exemplified as a preferaUe tetalyst. 
The organic acid includes acafic acid, propionic acid, butyric acid, valeric acid, 

25 maleic acid and stearic acid, and the inorganic acid includes hydrochloric add, 
nitric acid, sulfuric acid, phosphoric acid, hydrogen peroxide, chloric acid and 
hypochlorous acid. The metal carboxylate is a compound represented by the 
formula: (RCOO)nM wherein R represents a C1-.22 aliphatic or alicyclic group; M 
represents at least one metal selected from the group consisting of Ni, Tl. Pt, Rh, 

30 Co, Fe, Ru, Os, Pd, Ir and Al; and n Is the valence of M. The metal carboxylate 
may be an anhydride or a hydrate. The acetylacetona complex is a complex 
comprising a metal atom coordinated witii an anion acac" generated from 
acetylacetone(2i^4-'p^ of an acid, and is generally 
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represented by the formula {CH3COCHCOCH3)nM wherein M Is a n-valent metal. 
Preferable examples of the metal M include nickel, platinum, palladium, aluminum 
and rhodiurti. The fine metal particles are preferably those of Au, Ag, Pd or Ni, 
particularly preferably Ag. The particle diameter of the fine metal particles Is 
5 preferably smaller than 0.5 ^m, more preferably 0.1 iim or less, still more 

preferably smaller than 0.05 ^m. In addition to ttiese materials, peroxides, metal 
chloride, and organometallic compounds such as ferrocene and zirconocene can 
also be used. These catalysts are incorporated In an amount of 0.01 to 30 %, 
preferably 0.1 to 10%, especially preferred 0,5 to 7 % based on a pure 
10 polysilazane content 

The diluting solvent used in the coating solution of the invention may be any of 
dnuflng solvents capable of dissolving the polysilazane having a sm bond and the 
caialysL In consideratfon of storage stability, the diluting solvent Is preferably a 

15 solvent having a sustained ability to dissolve the polysilazane and the catalyst, and 
the solvent even used for a long time is preferably stable without evolution of 
gases such as sllane, hydrogen, ammonia, etc. The diluting solvent used in the 
coating solution of the present invention Includes petroleum solv^ils such as 
mineral spirit, paraffin lype solvents^ aromatic solvents, allcydlc solvents, ethers 

20 and halogenated hydrocarbons. Examples of these solvents or solvent 

components include paraffin type solvents or solvent componente such as octane 
and 2,2,3-trimethyIpentane with 8 carbons, nonane and 2,2,5-trimethylhexane with 
9 carbons, decane with 10 carbons, n-undecane with 11 carbons, etc., aromatic 
solvents or solvent components such as xylene with 8 carbons, cumene and 

25 mesltylene with 9 carbons, naphthalene, tetrahydronaphthalene. butylbenzene. p- 
cymene, diethylbenzene and tetramethylbenzene with 10 carbons, pentylbenzene 
with 11 carbons, etc., allcydic solvents or solvent components such as 
melhylcyclohexane with 7 cartoons, ethylcyclohexane with 8 carbons, p-menthane, 
a-pinene, dipentene and decalin with 10 carbons, etc., ethers such as dimethyl 

30 ether, diethyl ether, dibufyl ether, polyglycol ether, tetrahydn^fiirane, eta, and 

halogenated hydrocarbons such as chlorinated hydrocari^ons of dichloromethane, 
dlchloroethane. chlorofonr), etc. or the respective fluorinated, brominated or 

" lodated hydrbcarbbhs and chlorinated arbrhalic cbmpounds^of chto^^ 
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Furthermore it has been proven useful to employ terpene mixtures, like for 
instanc?e DepanoP as solvents. However these solvents are exemplified merely as 
illustrative purpose, and the solvents or solvent components are not limited to 
those exemplified specifically. Further, these solvents or solvent components are 
5 used alone or as a mixture thereof. Mineral sprit, paraffin type solvent and dibutyl 
ether are particularly preferred in these solvents. 

The coating solution of the invention can be applied onto the surfeces of 
automobile bodies, automobile wheels, dentures, tombstones, the interior and 

10 exterior of a house, products used with water in toilets, kitchens, washrooms, 
bathtubs, etc., toilet stools, signboards, signs,, plastic products, glass products, 
ceramic products, wood products, etc. or the surfaces of various articles, to form 
dense and hydrophlllc coatings on the surfaces of these products or articles. The 
base materials to which the coating solution of the Invention is ajDpIied include a 

15 wide variety of materials, for example metals such as iron, steel, zinc, alunriinum, 
nickel, titanium, vanadium, chromium, cobalt, copper, zircomlum, niobium, 
molybdenum, ruthenium, rhodium, borcxi, tin, lead or manganese or alloys thereof 
prowded if necessary virftti an oxide or plating film, various Idnds of plastics such 
as polymethyl methacrylate (PMMA), polyurelhane, polyesters such as PET, 

20 polyaliyldlglycol carbonate (PADC), polycarbonate, polylmlde, polyamide, epoxy 
resfn, ABS resin, polyvinyl diloride, polyethylene, polypropylene, polythiocyanate, 
POM and polytetrafluoroethylene, if necessary in combination with a primer to 
enhance the adhesion to the said materials. Such primers are for instance silanes, 
siloxanes, silazanes to name only a few. Further base materials to which the 

25 coating solution of the invention can be applied include glass, wood, ceramic, 
concrete, mortar, brick, clay or fibers etc. These base materials may be coated if 
necessary lacquers, varnishes or paints such as polyurethane lacquers, 
acrylic lacquers and dispersion paints. 

30 These methods of applying the coating solution of the Invention may be any of 

known methods of applying liquids. Specifically, the method of applying the coating 
solution of the invention includes, for example, a method of wiping with a cloth, a 
" " ~ ' metiiod of vviping with a sponge^ spray^coatlhg, flow to 
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coating, etc., but the coating method is not limited to these exemplified methods. 
The preferable method of applying the coating solution of the Invention is varied 
depending on various conditions such as the shape, size and quantity of a product 
to which the coating solution is applied; for example, In the case of automobile 
5 bodies and tombstones, a method of wiping with a cloth, a method of wiping with a 
sponge and spraying are preferable In operation, and Fn the case of the interior 
and exterior of a house, roller coating and spray coating are preferable. In the 
case of dentures, spray coating and dip coating are preferable. Preferably, the 
coating solution is applied in such an amount as to form a coating of about 0.1 to 2 
10 microns In thickness after drying. 

By applying the coating solution of tiie Invention, a dense coating can be fbmied 
on the suriace of a product, and ttius giving anfl-corroslon. abrasicwi resistance, 
anti-fouling properties, easy-to-dean properties, wetting properOes to the water, 
15 sealing effect, chemical resistance, anti-oxidation, phy^cal banier effect, heat 

resistance, fire resistance, low shrinkage, LAAbanier eflfect. smoottiening effect, 
durability effect, antistatic properties and anti-scratch characteristics to ttie 
suriiaces of the base materials of products or articles. The reason why tiie above- 
described characteristics can be given to the products and articles te tfiat tiie 

20 polysllazane contained In the coating solution is converted into a dense silica 

coating by tiie action of tiie catalyst. Further, by tiie formation of silica coating, tiie 
suri^ace of the products or articles shows strongly hydrophiltc properties based on 
silica film. When dried at ordinary temperatures, the coating solution of the 
invention easily fomis a rigid and dense coating made of silica. The fbnnation of 

25 this siltea coating is varied depending on tiie type of polysllazane, the type of 

catalyst, eta, but the coating will.be fonned in a period of about 1 to 2 weeks. The 
coating solution of tfie invention is In a solution fomi at the time of application, and 
can flius be applied very easily fo form a coating. TTie coating can be converted 
Into a dense and rigW hydrophlllc coating after application, flierBby giving above- 

30 descsibed properties onto tiie various surface of products and articles. The surface 
of tile fonned coat&ig is so rigid and dense tiiat It Is excellent as a coirosion- 
resistant coating and anti-scratch coating and simultaneously the coating is 
- - - exceltentln abrasion-resistance, antf-fouling effect and easy-to-clean properties- - 
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When fouled. Further, the coating solution of the invention can be used not only as 
a corrosion-resistant coating, an anti-scratch coating, an abrasion-resistant 
coating, an anti-fouling coating or a coating excellent in easy-to-clean properties, 
but also as a film-fomiing coating solution for forming a hydrophilic coating, a 
5 sealing materia), a chemical-resistant coating, an anti-oxidization coating, a 
physical banier coating, a heat resistance-confen-ing coating, a fire-resistant 
coating, an antistatic coating, a low shrinkage coating, a UV-banler coating, a 
smoothening coating, a durability coating etc. 

1 0 When the coating solution of the Invention is used to fonn a hydrophmc and dense 
silica coating by using of tiie Inorganic polysilazane on tiie surface of e.g. an 
automobile, a tombstone, tiie outer wall of a house, or tiie like, the resultant 
hydrophilic surface, upon contacBng with rainwater, comes to be in the state of a 
watery coating without forming water drops thereon. In addition, the hydrophilic 

1 5 surface has higher affinity for water than for hydrophobic substances such as 
combustion producls including dust etc., tiius permitting these foul substances to 
be easily washed away witii rain water. Further, the amount of smolce and dust 
adhering tiiereto can be reduced because of fonnation of the dense surface. 
AcconJingly, visually noticeable fouling hardly occurs, and tiie amount of adhering 

20 fouling is reduced. And because of the dense coating formed, it Is difficult to be 
scratched and is attained to prevent corrosion. 

In the case of dentures, acrylic resin as tiie material of dentures absorbs water 
with whicdi foul substances enter tiie resin or foul substances adsorb or adhere 
onto the resin, and these foul substances is a source of the smell of dentures. As 

25 the coating solution of the invention forms a hydrophilic and dense sifica coating 
adhering well to dentures at a temperature at vrtilch acrylic resin as the denature 
material Is not defonned or deteriorated, tiie absorption of water into the resin can 
be prevented, thus preventing the invasion of foul substances into the denture 
material, and even if foul substances adhere to the silica coating, tfiey can be 

30 easily washed away with water, and thus evolution of smell can be prevented. 
Furtiier, dentures are coated with tiie coating solution of the invention, so fliat 
even if unevenness occura on denatures in finish polishing, the silica coating 

" ' "niaices'thl^ urievehhess s^ make adhesion of foul substances more- - 



PACE 18/57 • RCVD AT 8/1/2007 1 :10:33 PM lEastem Daylight TImeJ • 8VR:USPTO.EFXRF'«1S • ONIS:2738300 • CSD:704 331 7707 * DURATION (inm-S£):2102 



2007/AUG/Ol/WED 01:43 PM IP LEGAL - CLARIANT 



FAX No. 704 331 7707 



P. 019/057 



WO2(M)4/039904 PCTyEP2«03/011614 

13 

difficult. Further, the formed silica coating has high surface hardness and high 
durability, and is thus not abraded with foods or upon biting, Is stable in the living 
body, and is not eluted. Even if the silica is released, it is nontoxic. 

5 The required properties of the coating solution of the invention, for example, 
outward appearance, drying characteristics, smell, safety, damage to a base 
material, and storage stability of the coating solution, are varied a little bit 
depending on the use of a product to which the coating solution is applied. To cope 
therewith, the most suitable coating solution for intended use can be easify 
1 0 provided by changing not only the type and amount of the polysilazane and 
catalyst used but also the type of the solvent and the compounding ratio. 

For example, a heavy solvent such as mineral spirit Is suitable as the solvent for 
readriy noticeably fouled base materials whose outward appearance is rBgarded 

15 as Important such as an automobile coated fn daric color, dentures, polished 
granite, a mlmor-flnlsh metal or plated substrate, transparent resin and glass. 
Mineral terpenes Pegasol AN45 and Pegasol 3040 from Mobil Seklyu Corp. are 
also prefieraWy usable solvents. By using mineral sprit as the solvent, base 
materials whose spots. Interference colors, whrteness and grittiness are readily 

20 noticeable can be beautifully coated with the coating solution. Mineral spirit has 
the above-described advantage, but Is relatively poor in the solubilizing power so 
that for compensating for the solubilizing power, mixed aromatic solvents such as 
Solvesso 100 and Solvesso 150 from Esso Seklyu Co. and Pegasol R-100 ^nd 
Pegasol R-150 from Mobil Sekiyu Corp. may be compounded in addition to 

25 mineral sprit Further, paraffin type solvents free of aromatic components can also 
be used as the solvent Spedfically, low-odor solvents Exxol DSP100/140, Exxol 
D30, Exxol D40 etc.. from Tonen Chemical Co. can be mentioned. 



Further, It is also Important that products used with water, such as those in toilets, 
30 kitchens, washrooms, bathrooms, etc, and dentures are odoriess. By adding a 
lowK)dor solvent such as methylcyclohexane or ethylcyclohexane If necessary as 
a part of the solvent, a coating solution with less smell cah be provided for such 
— producls-requirad to be odorless. ■ ; - - 
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The coating solution of the invention may be applied to a product and goods newly 
produced or to a product during use. 

Then, examples of compositions of the inorganic pplysilazane, the catalyst and the 
5 diluting solvent in the coating solution intended for the respective uses are shown 
below. These are shown merely for illustrative purposes, and the composition and 
compounding ratio of the coating solution may be adapted to the use of a product 
coated therewith, and the composition and compounding ratio of the coating 
solution of the invention are not limited to those shown below. 

10 

A. Automobile bodies, wheels 

The solution should not damage a coating sublayer and be stable such that 
particularly when the solution Is applied by a cup gun, rt is not whitened in the cup 
15 gun. 

(Example of Compounding Ratio) 
Inorganic polysiiazane: 0.3 to 2% by weight 

DMPP: 0.01 to 0.1% by weight 

20 Xylene: 0.5 to 10% by weight 

PegasoIAN45: balance 

DMPP is4,4'-trimethylenebls(1-methy!plperidine) (hereinafter this abbreviation Is 
used). 

25 

(Preferable Example of Compounding Ratio) 
Inorganic polysiiazane: 0.4 to 1 % by weight 

DMPP: 0.01 to 0.05% by weight 

Xylene: 1 to 4% by weight 

30 PegasolAN45: balance 
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B. Dentures 

The solution should be stable without whitening for a long time and safe to the 
human body witii less smell without defbmiing or deteriorating acrylic resin as the 
5 denture material. 

(Example of Compounding Ratio) 
Inorganic polysiiazane: O-S to 5% by weight 

DMPP: 0.02 to 0.2% by wefght 

1 0 Pegasol AN45: balance 

(Preferable Example of Compounding Ratio) 
Inorganic polysiiazane: 1 to 2% by weight 

DMPP: 0.04 to 0.08% by weight 

15 Pegasol AN45: balance 

C. Tombstones 

The solution should show less interference color when applied on granite or the 
20 like and be stable for a long time so as not to be whitened. 

(Example of Compounding Ratio) 
Inorganic polysiiazane: 0.5 to 4% by weight 

DMPP: 0,01 to 0.2% by weight 

25 Xylene: 5 to 50% by weight 

Pegasol 3040: balance 

(Preferable Example of Compounding Ratio) 
Inorganic polysiiazane: 1 to 3% by weight 

30 DMPP: 0.01 to 0.1 % by weight 

Xylene: 5 to 1 5% by weight 

Pegasol 3040: balance 



PAGE 21/57 * RCVD AT 8/1/2007 1 :10:33 PM [Eastern Daylight Time] * 8VR:U8PTO-EFXRF-3/10 » DN18:2738300 * 0810:704 331 7707 * DURATION (mm-ss):21-32 



2007/AUG/Ol/WED 01:44 PM IP LEGAL - CLARIANT FAX No. 704 331 7707 P. 022/057 



wo 2004/0399()4 



PCT/EP2003/011614 



, D. The interior and exterior of a house, batiitubs, kitchens, etc. 

The solution should scarcely smell, be safe to the human body, and have a high 
drying characteristic. 



(Example of Compounding Ratio) 

inorganic polysilazane: 0,3 to 2% by weight 



DMPP: 
Xylene: 
10 PegasolAN45: 
Ethylcyclohexane: 
Methylcyclohexane: 



0.01 to 0.2% by weight 
1 to 10% by weight 
5 to 88% by weight 
5 to 88% by weight 
5 to 88% by weight 



(Prefenible Example of Compounding Ratio) 



1 5 Inorganic polysilazane: 

DMPP: 

Xylene: 

Pegasol AN45: 

Etfiyicyclohexane: 
20 Methylcyclohexane: 



0.5 to 2% by weight 
0,01 to 0,1% by weight 
1 to 5% by weight 
20 to 50% by weight ' 
20 to 50% by weight 
20 to 50% by weight 



Polycarbonate plate 



25 



30 



The solution should not erode a polycarbonate plate as a substrate. 

(Example of Compounding Ratio) 
inorganic polysilazane: 0.5 to 5% by weight 

DMPP: 0.01 to 0.4% by weight 

Xylene: 1 to 1 0% by weight 

Pegasol 3040: balance 



(Preferable Example of Compounding Ratio) 
Inorganic polysilazane: 0;5*to"4% by weight" 



PAGE 22/57 * RCVD AT 8/1/2007 1:10:33 PM [Eastern Daylight Time] * 8VR:U8PTO-EFXRF-3/18 * DNI8:2738300 * C8ID:704 331 7707 * DURATION (mtn-SS):21-32 



2007/AUG/Ol/WED 01:44 PM IP LEGAL - CLARIANT 



FAX No. 704 331 7707 



P. 023/057 



wo 2004/039904 

DMPP; 
Xylene: 
Pegasol 3040: 



17 



0.03 to 0.2% by weight 
3 to 10% by weight 
balance 



PCT/EP2«03/«1I«4 



10 



The solvents Pegasol AN45 and Pegasol 3040 (Mobil Sekiyu Corp.). which are 
ftBctlons produced by hydrogenatlon and refining of distlllated oil obtained by 
distillation of crude oil at normal pressures, are mainly Ce to Ci, petroleum type 
hydrocarbons, and their aniline points are 43«>C and 54''C respectively, and 
Pegasol AN45 contains aromatic components In a higher amount than In Pegasol 
3040. 



Best Mode for Canying Out the Invention 

Hereinafter, the present Invention Is described In more detail by reference to the 
15 Production Examples and the Examples, but the present invention is not limited to 
the Production Examples and the Examples described below. 
Production Example 1 (Production of the Inorganic polysllazane) 

A gas inlet tube, a mechanical stirrer and a Dewar condenser were fit Into a four- 
20 necked flask with an Internal volume of 300 ml. TTie Inside of the reactor was 

replaced by dry deoxygenated nitrogen, and then 150 ml of dry degassed pyridine 
was introduced into the four-necked fiask and cooled on ice. Then, 16.1 g 
dichlorosllane was added thereto over 50 minutes, to lom a white soUd adduct 
(SiH2Cb-2i=»y). The reaction mixture was cooled on ice under vigorous stirring and 
25 bubbled over 1 hour with a mixture of a nitrogen gas and 10.9 g ammonia 
previously purified by passage through a soda lime tube and an active carbon 
tube. After the reaction was finished, the solid product was removed by 
centrlfugation and subsequent filtration. By removing the solvent from the filtrate 
under reduced pressure (50"C. 5 mmHg, 2 hours), 5.52 g glassy solid polysllazane 
30 was obtained. The molecular weight of the polysllazane determined by a vapor 
pressure dBfM-esslon method was 2000. The yield was 77%, 

Production Bcample 2- (Production of the dlganTcpblysilazahe) 
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A gas inlet tube, a mechanical stirrer and a Dewar condenser were fit into a four- 
necked flask with an internal volume of 300 ml. The inside of this reactor was 
replaced by dry deoxygenated nitrcigen, and then 150 ml of dry degassed pyridine 
was introduced into the four-necked flask and cooled on ice. Then, 9.2 g nr^ethyl 
5 dichlorosilane and 8.1 g.dichlorosilane were added thereto to form a white solid 
adduct The reaction mixture was cooled on ice under vigorous stimng and 
bubbled with a mixture of a nitrogen gas and 12.0 g ammonia previously purified 
by passage through a soda lime tube and an active carbon tube. After the reaction 
was finished, the. solid product was removed by centrifugation and subsequent 
10 filtration. By removing the solvent from the filtrate under reduced pressure (SO^'C, 
5 mmHg. 2 hours), 5.2 g viscous liquid polysllazane was obtained. The nnolecular 
weight determined by a vapor pressure depression method was 1 ,600. The yield 
was 72%. 

15 Example 1 

0.5 part by weight of the inorganic polysllazane obtained in Production Example 1 
and 0.02 part by weight of DMPP (catalyst) were dissolved in a solvent consisting 
of 1 .98 parts by weight of xylene and 97.5 parts by weight df Pegasol AN45 (Mobil 
20 Sekiyu Corp.). to give an anti-fbuling coating solution for automobile bodies and 
wheels. 

The coafing solution was coated by spraying with a spray gun onto a xx>ated steel 
plate in such an amount as to give a coating of 0.2 pm in thickness after 
25 conversion into silica. After drying, the coating was examined in an outdoor 

exposure test, and the change in contact angle was observed, to gh/e the results in 
Table 1. 
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Table 1 



Number of outdoor 
exposure days (days) 


0 


7 


14 


21 


28 


3 

months 


6 

months 


1 

year 


Contact angle . 
(degrees) 


65 


41 


23 


16 


11 


10 


9 


10 



As can be seen from Table 1, formation of a silica coating gradually proceeded, 
5 and 2 weeks later, a hydrophilic coating had been almost formed, and by this 
hydrophilic silica coating, the coated steel plate remained in a stably coated state 
for a long time. The coated steel plate, observed after 6 months and 1 year 
respectively, was not recognized to be fouled. 

10 This coating solution was sealed in a nitrogen atmosphere, stored at ordinary 

temperatures, and examined for generation of monosllane after 1 month, 3 months 
and 6 months respectrveiy, and as a result, the amount of monosllane generated 
was 43 ppm after 1 month, 61 ppm after 3 months and 75 ppm after 6 months, 
indicating good storage stability. 

15 

When the coating solution in Example 1 was placed in the cup of a spray gun and 
left for 30 minutes at ordinary temperatures rn the air, the solution maintained its 
transparent state. Separately, a coating solution was prepared from the sanne 
composition described above except tiiat Pegasol AN45 was replaced by Pegasol 

20 3040 (Mobil Seklyu Corp.) having a lower aromatic content than in Pegasol AN45, 
and this coating solution ftjmed turbid after 20 minutes. From this result, it was 
found that when an automobile anti-fouling coating solution having the composition 
described above Is applied by a spray gun, a solvent containing aromatic 
components In a higher amount within a range not influencing a coating sublayer 

25 Is preferably used in the coating solution from the viewpoint of stability of the 
coating solution. 

Example 2 

— One part by weight of the inorganic polysilazane obtained in Production Example 1 " 
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and 0.04 part by weight of DMPP (catalyst) were dissolved In a solvent consisting 
of 98.96 parts by weight of Pegasol AN45 (Mobil Sekiyu Corp.). to give an anti- 
fouling coating solution for dentures. 

5 This coating solution was applied by a spray gun onto the whole of dentures to 
■form a silica coating of 0.3 fxm in thickness thereon. The coating was converted 
completely into silica by drying it at 45^C for 60 minutes in an oven and 
subsequent treatment for 12 hours under the conditions of 40^C and 90% relative 
humidity In a high-temperature high-humidity apparatus. A hydrophilic and dense 
10 silica coaling was formed on the surface of the dentures, and when the dentures 
were used, the coating was not deteriorated, and fouling could be easily washed 
away with water, and no smell was generated. 

Example 3 

15 One part by weight of the Inoi^anic polysilazane obtained rn Production Example 1 
and 0.04 part by weight of DMPP (catalyst) were dissolved in a solvent consisting 
of 11.46 parts by weight of xylene and 87.5 parts by weight of Pegasol 3040 (Mobil 
Selciyu Corp.). to give an antl-fouHng coating solution for tombstones. 

20 This coating solution was applied by aerosol spraying onto polished granite, A 
unHbmi coating of 0,4 im in thIcAness was thereby formed- After 2 weeks, a 
hydrophilic and dense silica coating was formed on the surface, and when left 
outdoors for 1 year, the coating was not deteriorated, and no fouling was 
observed. 

25 

Example 4 

0,5 part by weight of the inorganic polysilazane obtained in Production Example 1 
and 0.02 part l>y weight of DMPP (catalyst) were dissolved In a solvent consisting 
of 1,98 parts by weight of xylene, 32.5 parts by weight of Pegasol AN45 (Mobil 
30 Seldyu Corp.), 32.5 parts by weight of ethylcyclohexane and 32.5 parts by weight 
of methylcyclohexane, to give an anti-fouling coating solution for coating of 
products used with water, such as bathtubs, washstands etc. This coating solution 
was applied onto the surfaces of a washstand made of ceramic wane and an 
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enameled bathtub. A 0.2 pin uniform coating was formed respectively. Fouling 
hardly adhered, and if adhered, the fouling could be easily removed. 

Example 5 

5 One part by weight of the inorganic poiysilazane obtained in Production Example 1 
and 0.04 part by weight of DMPP (catalyst) were dissolved in a solvent consisting 
of 3.96 parts by weight of xylene, 31 .7 parts by weight of Pegasol AN45 (Mobil 
Seklyu Corp.), 31,7 parts by weight of ethylcyclohexane and 31.7 parts by weight 
of methylcycJohexane, to give an antl-fouling coating solution for the interior and 
1 0 exterior of a house. This coating solution was applied by rolling onto the surface of 
the outer wall of a house. The outer wall was not fouled for a long time. Fouling 
such as dust could be easily removed by spra^ng with water 

Example 6 

1 5 Two parts by weight of flie inorganic polysflazane obtained In Production Example 
1 and 0.08 part by weight of DMPP (catalyst) were dissolved in a solvent 
consisting of 7.92 parts by weight of xylene and 90 parts by weight of Pegasol 
3040 (Mobil Seklyu Corp.), to give an anti-fbullng coating solution for 
polycarbonate plates. Using a cloth Impregnated with this coating solution, the 

20 . coating solution was applied by hand onto a poiycarf>onate plate. A hydrophllic and 
dense silica coating could be formed on the surface without erosion of the 
substrate by the coating solution. 

Example 7 

25 5 parts by weight of IJie inorganic polysilazane obtained In Production Example 1 
and 0.035 part by weight of Pd propionate (catalyst) were dissolved in a solvent 
consisting of 25 parts by weight of xylene and 69.97 parts by weight of Solvesso 
150 (Esso Sel<lyu Co.), to give a coating solution. An aluminum plate was coated 
by flow coating vwth this coating solution In an amount to give a coating of 0.3 jim 

30 In fliickness after conversion into silica. After drying, the aluminum plate was 

calcinated at 120*^C for 1 hour in ttie air to give a sample for a corrosion resistance 
test Separately, a PET film was coated by flow coating with the coating solution In 
an anibunt to give a coatirig of 0.3 jim in thickness after conversion into silica. 
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After drying, the aluminum plate and the PET film were treated at 90°C, 90%" RH 
for 3 hours, to give a sample for a scratch test The characteristics of the coating 
were evaluated in the following manner, to give the results of con-osion resistance 
in Table 2 and anti-scratch properties in Table 3. 

5 

Evaluation of Characteristics of the Coating 

(1) Corrosion resistance 

A coating was formed on an aluminum plate and then examined for the degree of 
10 corrosion of the base material for 96 hours in a CASS test wherein the test 

specimen was sprayed with a solution prepared by adding acetic acid and copper 

(II) chloride to an aqueous solution of sodium chloride. 

® : Significantly superior in corrosion resistance. 

O : Superior in corrosion resistance. 
15 A : Slightfy inferior in corrosion resistance. 

X : Inferior in corrosion resistance, 

CASS test method 

20 The test specimen fs sprayed with a mixture of 4% brine and 0,027% cupric 

chloride (dihydrate) in a test bath set at 50**C, and Its corroslveness and conrosion 
resistance are evaluated. 

The temi CASS is an abbreviation of 'copper-accelerated acetic acid salt spray". 

25 

(2) Anti-scratch properties 

A coating was formed on a polyethylene terephthalate film (PET film) and then 
tested with steel wool No. #000 under a loading of 500 g (area: 2 cm^) 
redprocated 300 times, and its haze was measured wrth a haze meter. ^ 

30 

Example 8 

_ 0.2 parts by weight of the inorganic potysilazane obtained In Production Example 1 

and 0.002 part by weight of Pd propionate (catalyst) were dissolved in a solvent 
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consisting of 1 parts by weight of xylene and 98.80 parts by weight of Solvesso 
150 (Esso Sekiyu Co.). to give a coating solution. An aluminum plate was coated 
by flow coating witti this coating solution in an amount to give a coating of 0.03 
in thicltness after conversion Into silica. After drying, the aluminum plate was 
5 calcinated at 120'>C for 1 hour In the air to give a sample for a con-osion resistance 
test. Separately, a PET film was coated by flow coating with the coating solution in 
an amount to give a coating of 0.03 ^^m in thickness after conversion Into silica. 
After drying, the PET film was treated at 90°C. 90% RH for 3.houre, to give a 
sample for a scratch test. The coatings were evaluated in the same manner as 
, 1 0 Example 7, to give the results of comoslon resistance in Table 2 and anti-scratch 
properties In Table 3. 

Example 9 

20 parte by weight of the Inorganic polysllazane obtained in Production Example 1 
15 and 0.14 part by weight of Pd propionate (catalyst) were dissolved In a solvent 
consisting of 25 parts by weight of xyl«ie and 54.86 parts by weight of Solvesso 
160 (Esso Sekiyu Co.), to give a coating solution. An aluminum plate was coated 
by flow coating wrtth this coating solution In an amount to give a ooafing of 1.2 jun 
In thickness after conversion Into silica. After drying, the aluminum plate was 
20 calcinated at 120»C for 1 hour In the air to give a sample for a comislon resistance 
test Separately, a PET film was coated by flow coating with the coating soluBon In 
an amount to give a coating of 1 ,2 pm In thickness after conversion info silica. 
After drying, the PET film was treated at QO'C. 90% RH for 3 hours, to give a 
sample for a scratch test The coatings were evaluated In flie same manner as 
25 Example 7, to give the results of corrosion resistance in Table 2 and anfi-scratoh 
properfies in Table 3. 

Example 10 

5 parts by weight of the organic polysilazane obtained In Production Example 2 
30 and 0.035 part by weight of Pd propionate (catalyst) were dissolved in a solvent 
consisting of 94.97 parts by weight of dlbotyl ether, to give a coating solution. An 
ai"J?fny!T! Plate.was coated by flow cpafing y^ coating solution In an amount. .... 
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to give a coating of 0.3 jim in thickness after conversion into silica. After drying, the 
aluminum plate was calcinated at 120'C for 1 hour in the air to give a sample for a 
corrosion resistance test. Separately, a PET film was coated by flow coating with 
the coating solution in an amount to give a coating of 0.3 in thicl<ness after 
5 conversion into silica. After drying, the PET film was treated at QCC, 90% RH for 
3 hours, to give a sample for a scratch test. The coatings were evaluated in the 
same manner as Example 7. to give the results of conosion resistance in Table 2 
and anti-scratch properties in Table 3. 

10 Example 11 

20 parts by weight of the organic polysllazane obtained in Production Example 2 
and 0. 14 parts by weight of Pd propionate (catalyst) were dissolved in a solvent 
consisting of 79.86 parts by weight of dibutyl ether, to give a coating solution. An 
aluminum plate was coated by flow coating with this coating solution In an amount 

15 to give a coating of 1 .2 nm In thickness after conversion into silica. After drying, the 
aluminum plate was calcinated at 120''C for 1 hour in the air to give a sample for a 
con-osion resistance test. Separately, a PET film was coated by flow coaling with 
the coating solution in an amount to give a coating of 1 .2 (im In thickness after 
conversion into silica. After drying, the PET film was treated at SCC, 90% RH for 3 

20 hours, to give a sample for a scratch test. The coatings were evaluated In the 
same manner as Example 7, to give the results of coffosion resistance in Table 2 
and anti-scratch properties in Table 3. 

Example 12 

25 5 parts by weight of Vne inoi^anlc polysllazane obtained in Production Example 1 
and 0, 2 parts by weight of DMPP (catalyst) were dissolved In a solvent consisting 
of 25 parte by weight of xylene and 69.8 parts by weight of Pegasol AN45 (Mobil 
Seldyu Corp.), to giye a coating solution. An aluminum plate was coated by flow 
coating with this coating solution In an amount to give a coating of 0.3 \im In 

30 flildcness after conversion into silica. After drying, flie aluminum plate was 

calcinated at 120''C for 1 hour In the air to give a sample for a corrosion resistance 
test Separately, a PET film was coated by flow coating witti tiie coating solution in. 
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an amount to give a coating 0.3 pm in thickness after conversion into silica. 
After drying, the PET film was treated at 90^C, 90% RH for 3 houfB, to give a 
sample for a scratch test. The coalings were evaluated in the same manner as 
Example 7, to give the results of corrosSon resistance In Table 2 and anii-scratch 
5 pioperBes in Table 3. 

Example 13 

15 parts by weight of the Inorganic polysilazane obiained In Production Example 1 
and 0.6 parts by weight of DMPP (catalyst) were dissolved in a solvent consisting 

10 of 25 parts by weight of xylene and 59.4 parts by weight of Pegasol AN45 (Mobil 
Seklyu Corp.), to give a coating soJutlon. An aluminum pJete v^s coated by flow 
coating wfth this coating solution In an amount to give a coating of 1 .0 ixm (n 
thickness after conversion into silica. After drying, the aluminum plate was , 
calcinated at 120*0 for 1 hour in the air to give a sample for a com:)sio)i resistance 

15 test Separately, a PET film was coated by flow coating with the coating solution in 
an amount to give a coating of 1 .0 |jim in thickness after conversion Into silica. 
After drying, the PET film was treated at 90«C, 90% for 3 hours, to give a 
sample Ibr a scratch test The characteristics of the coathgs were evaluated rn the 
same manner as Example 7, to give the nesults of conro^on resistance in Table 2 

20 and anti-scratch properties in Table 3. 

Table 2: Results of the corrosion resistahoe test 
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25 Table 3: Results of the scratch test 
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Effect of the Invention 

As described above, the coating solution of the present invention is in a liquid fonm 
at the time of application, and thus the coating solution can be easily applied by 
5 spray coating, a method of wiping w^ith a cloth or sponge or the like onto the base 
material. After application, the polysilazane in a liquid form can be converted into 
a rigid and dense coating, thus easily forming a coating film excellent in anti- 
corrosion and anti-scratch properties. In addition, the hydrophllidty of the coating 
film thus formed is durable and its effective hydrophilicity can be maintained 

10 usually for 1 to 2 years. Besides the hydrophilicity. the coating can give such 

characteristics as abrasion resistance, anti-fouling properties, wetting properties to 
the water, anti-scratch properties, anti-corrosion properties, sealing effect, 
chemical resistance, anti-oxidation properties, physical barrier effect, heat 
resistance, fire resistance and antistatic properties to the products or the articles. 

15 Further, the coating solution can be applied In very wide uses by merely regulating 
the type of solvent, the amounts of compounding materials; etc. 
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CLAIMS: 

1 . A coating solution comprising a polysilazane having a Si-H bond, a diluting 
solvent, and a catalyst. 

5 

2. The coating solution according to Claim 1, wherein petroleum solvent, an 
aromatic praiicyclic solvent, an ether, a halogenated hydrocarbon or a terpene 
mixture or a mixture of those solvents is used as the diluting solvent 

10 , 3. The coating solution according to Claim 2, wherein a paraffin type solvent, 
a mineral spirit, teipene mixtures or an ether or a mixture thereofis used as the 
diluting solvent. 

4. The coating solution according tp Claim 3, wherein dibutyl ether, dimethyl 
1 5 ether, diethyl ether, polyglycol ether or tetrahydrofiirane or a mixture thereof is 

used as the diluting solvent 

5. The coating solution according to any one of Claims 2 to 4, v^erein the 
diluting solvent further comprises one or more of solvents selected from xylene, 

20 methylcyclohexane and ethylcyclohexane. 

6. The coating solution according to any one of Claims 1 to 5, wherein the 
concentration of the polysilazane having a Si-H bond Is 0.1 to 35% by weight 



25 7, The coating solution according to any one of Claims 1 to 5, wherein the 
concentration of the polysilazane having a sm bond is 0,5 to 10% by weight 

8. The coating solution according to any one of Claims 1 to 7, wherein the 
catalyst is contained in an amount of 0.01 to 30% by weight based on a pure 
30 polysilazane corttent having a Si-H bond. 

8. The coating solution according to any one of claims 1 to 8, wherein the 
— catalyst Is an N-heterocycllc compound, an organic or inorganic acid, a metal 
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carboxylate, an acetylacetona complex, fine metal particles, an peroxide, a metal 
chloride or an organometallfc compound. 

10. The coating solution according to any one of claims 1 to 9, wherein the 
5 polysiiazane having a Si-H bond Is an inorganic polysllazane synthesized by 

reacting S[H2Cl2 with a base to form an adduct of SIH2CI2 and then reacting the 
adduct of SiHaCb with ammonia, 

11 . The coating solution according to any one of claims 1 to 9, wherein the 

10 polysllazane having a SI-H bond is a polysllazane synflieslzed by reacting SiH2Cl2 
and CHsSiHCb with a base to form adducls of SiHaCI-s and CHsSiHCb and then 
reacting the adducts of SiH2Cl2 and CHsSiHCIz with ammonia. 

12. Use of the coating soluton according to any one of the claims 1 to 11 for the 
1 5 coatihg of surfaces of a base material to enhance the anti-corrosion, abrasion 

resistance, anti-fbuling properties, easy-to-ciean properties, wetting properlies to 
the water, sealing effect, chemical resistance, anti-oxidatlori, physical barrier 
effect, heat resistance, fire reslstanpe, low shrinkage, UV-banier effect, 
smoothening effect, durability effed, antistatic properties and anti-scratch 
20 characteristics of the surfaces of the base materials of products or arfioles. 

13. Use according to claim 12, wherein the coating solution is applied to the 
surface of the base material in combination with a primer. 

25 14. Use according to claim 12 and/or 13, wherein the surface has been coated 
with laquers, varnishes or paints prior to the application of the coating solution. 
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